A histological and radioautographic examination of 11 autologous fascia lata heart valves used in man is described. There was a significant decrease, exponential with time, in the number of fibroblasts per unit volume (P<0 001). The collagen bundles were grossly disorganized and separated, suggesting a breakdown of the cross-linkage in the tissue. Redundant connective tissue on the surface of the valve cusp became oedematous and contained many trapped cells. A pseudoendothelium was formed within 10 days. Incorporation of tritium-labelled thymidine in the nuclei of the fibroblasts showed a sixfold reduction over 9 to 12 weeks following implantation, suggesting a failure of metabolism in these cells. The suitability of fascia lata for human heart valve replacement is discussed.
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The construction of heart valve substitutes from autologous fascia lata using differing techniques has now become a well-established routine in many centres (Senning, 1967; Ionescu and Ross, 1969; Ionescu, Ross, Deac, Grimshaw, Taylor, Whitaker and Wooler, 1970) . Probably the technique most commonly used is one where the fascia lata is sewn on to a supporting threepronged stent for ease of fabrication and insertion (Ionescu and Ross, 1969) .
In a recent review of 76 patients who had undergone mitral valve replacement with a framemounted fascia lata valve, concern was expressed at the finding of contraction of the cusps of three of these fascia lata valves, with ensuing incompetence (Lincoln, Balcon, Emanuel, McDonald, Muir, Ross, Somerville, and Taylor, 1970) . Because of these findings, a study was carried out on frame-mounted fascia lata valves which, for a variety of reasons, had been removed from patients in whom they had been inserted. MATERIAL 1. Fascia lata taken from two patients, A and B, who were undergoing cardiac surgery was made into routine histological sections and stained with haematoxylin and eosin, and these were used as controls. From 11 patients, C to M, sections of valves which had been inserted for periods of time ranging from two days to 32 weeks were also made into histological sections and stained with haematoxylin and eosin.
2. Fascia lata from patient B was divided into two parts. One part was immediately fixed in 10% formalin in 0-1 M phosphate buffer, and the other part was left unfixed. Parts of both were prepared for radioautography. Fascia lata from patient I, who had had a valve in situ for nine weeks, and from patient J, who had had a valve in situ for 12 weeks, was prepared for radioautography. The time lapse which occurred between removing the fascia lata from the patients and its special preparation for these studies never exceeded 30 minutes.
METHODS
Radioautography can give information regarding the growth rate of cells by their ability to incorporate tritium(H3)-labelled precursors of DNA.
A modification of the radioautographic technique of Kopriwa and Leblond (1962) average number was 96/mm3. There was a wide band of loose connective tissue filled with round cells and lymphocytes on the superficial side of the fascia. The unper edge of the cusp was seen to be rounded and turned over, being stuck down on to the connective tissue (Fig. 4) In the leg, fascia lata is perforated by numerous small neurovascular bundles en route to the subcutaneous tissues. The main source of blood supply to the fascia lata arises from the adjacent subcutaneous tissue. There is no obvious supply to the deep surface. Macroscopic examination of the deep surface of the fascia lata demonstrates a shiny, glistening surface covered with a small amount of loose connective tissue which is easily removed. In contrast, the superficial surface has densely-attached areolar and connective tissue which is vascular and is difficult to remove. In the construction of valves from the fascia it is advantageous from the point of view of their subsequent physiological function to minimize the amount of this loose connective tissue in the graft. This factor, together with the relatively atraumatic manner in which the valve is inserted, raises the question whether the fascia lata is capable of being adequately vascularized in the grafted sites. The gross appearance and the histology of longstanding grafts (cases I and J) would seem to suggest that, at least in some cases, the fascia is insufficiently vascularized and the graft is breaking down. Many grafts showed infiltration with lymphocytes and macrophages and the gross structure of the valves was progressively less satisfactory with longer grafting times. The pseudoendothelium, which was well formed after 10 days in situ, was not affected by the changes within the graft. The upper edge of the fascia lata cusp was frequently rounded off and in one patient had turned down and become adherent to the loose connective tissue. In patient G there was a pseudofilamentous thread streaming from the upper edge of the cusp.
To determine whether the breakdown of these grafts was due to special circumstances or whether the phenomenon is a general one affecting all fascia lata valve grafts, cell counts were made in the available material. These show that in fascia lata heart valves there is a significant decrease in the number of fibroblasts per unit volume of tissue (P<0001) (Table) . This decrease was exponential with respect to time after implantation, as shown in Figure 6 . In the control specimens there were many fibroblasts, often long and spindle shaped; in contrast to this, the fibroblasts in the fascia lata after use in the heart valve substitute were shortened and less fusiform. The decrease in the number and the change in morphology of the fibroblasts could be related to an increase in hydration of the collagen. After fascia lata has been implanted in the heart as a frame-mounted heart valve substitute, the bundles of collagen separate with many intervening spaces. This appearance was seen in fascia lata as early as two days after implantation. It is possible that an increase in hydration of the mucopolysaccharide ground substance may cause separation of the collagen bundles, or there may be a failure of cross-linkage. Allowing for this, it is nevertheless unlikely that the reduction in cell numbers per unit volume is entirely due to dilution. This is confirmed by the results of the thymidine incorporation studies in cases B, I, and J, which gave fibroblast labelling indices of 38 5%, 6%, and 5% respectively-a six-fold reduction over 9 to 12 weeks following implantation (Table) . These results are consistent with an absolute diminution in the numbers of viable connective tissue cells in the fascia lata grafts.
These changes confirm the experimental work of Brea, Allen, and Muller (1965) , Flege, Rossi, Auer, and Ehrenhaft (1967), Gilbert, Mansour, Sanders and Gravanis (1968) , and Myers and Miller (1969) , who demonstrated that fascia lata valves in the dog underwent thickening and cicatricial contraction and became incompetent in the long term. The disorganization of the collagen bundles, coupled with a significant decrease in the number of fibroblasts in fascia lata which has been implanted as a heart valve substitute, together with the clinical findings of contraction of the fascia lata in several patients, suggest that human fascia lata is not maintaining its in vivo characteristics.
